SRE CRITICAL [TEME LIST

SUBSYSTEM: THRUST VECTOR. CONTROL
[TEM NAME: Magnetic Pickups (Par of APUY

BART W0.: 5006050
902112 (All)

ITEM CODE: 20-01-22
CRITICALITY CATEGORY: 1R
NUMBER REQUIRED: 4
CRITICAL PHASES: Boost
FMEA PAGE NUMBER: A-69

SHEET i1 OF 4

FM CODE: AQd

EEYISION: Basic

REACTION TIME: Seconds
DATE: March I, 1993
SUPERCEDES: November &, 1929
ANALYST: R Imre/ P. Kalia

APPROVED: R Ailor

FAILURE MODE AND CAUSES: Excessive curpar [Magmeriz piciaepe MPU no. 1 andfor MPLU no. 2] (Systems A

and B) caused by

Low mecictance o proumd
Loces MFPL mounts
Material defect
h-!agnﬁ::&m

oo naf

FAILURE EFFECT SUMMARY: Loss of TVC wiil result in loss of missien, vebicle and crew. Ome sucoess path
remaing after twe first failure. Opemaden is not affecied unil both paths are last

REDUNDANCY SCREENS aND MEASUREMENTS:

13 Pass - Units are subject 10 Sundarand ATP 152409, Rev. Y, during turnarcund and

refurbighmenr.

7} Fail - No independent verification of speed tnéstsurernents.

3} Pass - Mo knovn SOMmon couse.
RATIONALE FOR RETENTION:

A. DESIGN

o The Magnetic Piclomns are designad and qualified in accordance with end item specificanon 1PSPC-0050. (All

Failure Caueass)

o Fach speed scrsor is 2 coil wound bobbin covered with eal shrink mbing connecied (o 2 magnet and i3
asaocialed wire beads. These itzms are all wntined in individual sensoe housings, (Laow Resisance To Ground)
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8 Code: 20-01-22-A05 Date Narch 1, 1985

Q

Q

Vigtenal sslection is per MSFC-SPEC-5224. {Material Defects)

Qualificarion lesting verified desipn requirements as reported in Sundstrand APU Gualifization Test Repent
AER-1539-5 Qev B. (All Failure Causes)

TESTING

Acceptance 1sung is performed per Sundsrand ATP T52407% on all new ypits. This includes registance chesks,
2 GN2 spin. hatfire accspiance test insniarion current leakage o5t and clectrical chegk. (Al Failure Causes)

Dunngmfurbishmmmdpﬁwmmummmmwmpﬂmummbjmcdmm:samnﬁTPasmw
units per Sundstrand ATP T32409. (All Failure Causes}

BITE resistance test 10 verify elecical continuity of the spead sensors prior t¢ hotfins operaunns is performed
per IOREQ-0021, para. 2.5.4. (All Failyre Causes)

Functional test is performed during hotflre operations per |OREQ-0021, paras. 2.5.15 and 2.3. 16 nespectively
for: {All Failure Causssy

«  High spexd GN2Z spin
- Hotfire

Em@ﬂﬁwmmwﬁwﬁmmmﬂgdfﬂuwmumedemgﬂmm
[Approximately eleven hours priot to launch) per OMRSD File V. Vel. 1 Requirement Numoers EH2APC.050
and 060, Last tast of MPUs, (All Failure Canses)

The abava referenced OMRSD tecting is performed every fight

C.

(NSPECTION

VENDOR RELATED INSPECTIONS
Source inspection plan verifics proper manuaciuring and assembly, (All Faibare Causes)
Vmimmmmmvﬂdwmilﬂhmlqm (Adl Farfure Couses)
Verification of material sertificatinn is performed per SIP 1128 by USBI QAR MD@}
Witnessing of acoepance test is performed per SIF 1128 by USBI QAR. (All Failure Caisoes)

Veﬂﬂmﬂmmummqui:dmmuniumwﬁwmdmmhﬁmmsm 1128 by USBI QAR
¢ All Failure {ances)
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FM Code: 20-01-22-A03 Gate  March 1. 1993
6 Crical Procssses/nspecions.
Demagnetzation of beaning spaser per CP15.04-01
ESC RELATED [NSPECTIONS

¢ Proper function of TVC system is demonstrated during hodire per 10REQ-0021. paras 2.3.15 and 2.3.16
respestively for: {All Failure Causes)

- High speed GN2 spin
- Hotfire

o Verification of proper performance of BITE resistivity test is performed per OMRSD File V. Vol | Raquirement
Numbars B4ZAP0.050 and 050, [Low Resistance To Ground)

D. FAILURE HISTORY
Critiealiry IR
o Failure: Abnormal MPU traces dusing GN2 spin at ATP (PR SS0151 dated October, 1984).
Cause: Rssidual magnetiem in the bearing spacer. |
Comuotive Astion: Neoe, this was soasidensd an isolated event
o Failure: At ATP low resisance o ground 378 vs. the raquired 330 ohms (PR SS080 dated April. 1982).
Cangs: Not defined

Correetive Action: Nene, due to the minor difference in actual vs. riquirsd resicance the condition was
waivered by DAR B1-1228R1. .

o Failome: At ATP Exbed resistance checiks (FR. 330236 dated March, 1986; 550239 dated March. 158&).
Cauyger Salt waler corrosiot of coils due 1o bear degraded Owrings.
Corestive Agtion: Sundstrand docament changed 10 inspect O-rings. MPU |2ak check foayrs modified to
withstanding voltzge).
E. OPERATIONAL USE
o Not applicable to this faitare mode.
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